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The calculated discharge-velocity data are listed in Tahle I.
calculated rating curve 1s plotted in Figure 3, and the calculated \
velocities in Figure 4. It 1s noted that at a peak flow of 1,000 cfs,
tha calculated average velocity in the spawming channel is twice tha.t in
the flood plain area.

At a flovw of 5 cfs, the caleulated depth in the spavning chennel is
Just below 4 inches, and the average velocity is about 1.4 fps. These

figares satisfy the design criteria. Flows of less than 100 cfs will be
confined to the low-flov channel. .

TABLE I

 Bydrsulic Characteristics, Spawning Channel

Water Depth - A R v Q

D, Inches 8q. ft. £t fps cfs
L '3.55 0. 143 5.1
6 5.50 0.45 1.84 10.1
12 12.00 0.83 2.76 33.0
18 19.50 1.16 3.46 67.2
24 28.00 1.48 k.07 114.0
30 gg.oo 2.02 5.C0 185.0
b .00 2.52 5.79 266.0
42 22.00 3.01 6.50 358.0
48 4 .00 3.50 7.22 461.0

Eyéraulic Charaocterisctics, Flood Plain

#
L4

Water Dapth R v Q
4, Inches £t fps cfa?i‘t cfs
[ 0.5 1.h9 0.75 58
12 1.0 2.36 2.36 184
18 1.5 3.09 L.6h 362
24 2.0 3.75 7.50 585

Canbirned Discharges, Water in Flood Plain
Vater Depth Bpewning Channel. Flood Flsin Total Q

4, Inches Q, cfs Q, cfs cfs
6 185 58 243
12 266 184 - 450
18 358 362 T2C

24 k61 - 585 1046

.i’



Vertical controls are to be carried to 0.1 foot. Al excavation
and greding with the exception of the finished spawning channel will be
done with a bulldozer. b

L ¥

Spawning Channel

The final graded trepezoidal section will have dimensions detailed
in Figure 2. ’

Initisl excavation of the spawning chennel is to Le carried out to
one foot below grade, as indicated. This is to be dore sfter the flood
plain bas heen excavated to grade. Gravel from the inltizl 3-foot deep
cut for the spewning chamnnel is to be stock-piled cn tkhe flcod plain et
the top of the spawning channel bank. Grevael compesition tests indicate
that approximately 50 percent by volume of the originel bed gravel lies
wvithin the 3/k-to-6-inch range. By working an end lceder equipped with
a 3/4-yard bucket with a portable mechanical vibrating screen, the
excavated gravel will be sorted, and gravel within the 3/U-to-6-inch
range will be used to form the fipal spawvning chanrel bed. The three~
foot center cut is expected to provide the volume of gravel required
for the spawning channel. : '

Finsl grading of the spawning chennel 1s to be done with the bucket
of the end loader. Excess paterials, cutside t{he size range pleced in
the improved bed, are to be apreed out on the surface of the flood plein.
Iarge cobbles will be placed at the top of the spawning crannel dbank to
stebilize it. The 1 : 2 side slopes are kncwn to be steble for stream

gravel.

The 1,200-foot spawning channel is to contain a number of 2 x 12
planks, buried on edgs and spanning the 10-foot wide chaanel bed, with
their top edges at the channel invert, and oriented normal to the center-
line. These planks are to be at 50-foot spacings, for the purpose of
assuring coumplete exchange between oxygenated surfece water and intra-
gravel water every 50 feest. Locetlon of these boards will be mads during
final construction.

A relatively large proportion of sond and fine gravels 1s present in
the existing stream above Sta. 15t00. To prevent these finer materials
from being carried into the improved spewning area during high flow, a
detention pool (sand trap) is to be located between Sta. 14100 and
Sta. 15+00. The downstream end of this pool 1s to be stabilized by &
log, buried transverse to the channel, and anchored by lerge rubble.
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Within the low flov (epawning) chennel the streom bed gravel will be

‘sorted, and the bed to a depth of one fcot will be composed of gravels
- between a 3/4" minimm size apd 6" maximum size.

%
The most critical condition for stream~flow design is the low tide
state; consequently, tidal effects are not comsidered 1n the design, which
is for unretarded fresh-water flov. Additlonally, lce effects ere not
included in the caleulations. Although it is recognized that hydraulically
uniform flow will occur only over short lengths of the improved channel,
for simplicity flow calculations are based upon spplication of the unifoim

flow Manning formula.

GENERAL DESIGN AND CONSTRUCTION FEATURES -~ INDIAN CREEK

General Design

The general plan and profile leyout of the ilmproved channel are shown
in Filgure 1; cross-sectiocn details in Figure 2.

The lower 1,200-foot (Sta. 000 t6 Sta. 12+00) straight reach will
contain the finished spawming channel, constructed according to details
shown in Figure 2. Starting at Sta. 15400 and vorking upsiream, thers
will be a single curve in the approach channel; this 1s dictated by thse
existing streesm channel end natural banks. Tke curve 18 lald out for ease
of construction, ss shown in Figure l. Changes in the flcod pletn {(high
flow channel) widih are dictated by natural bank constrictions. The charnel
will continue upstream from Sta. 1T*00 arnd fair into the approaching
natural channel boundaries as determined during field comstructdon. A low-
flow channel approximating the shape of the finighed 1,200-foot spawning
chemnel will be constructed on the centerline of tke relocated stream io
the upstream end of the artificially widened flood plain « appmxinately
Sta. 20+00.

Between 8ta. 1¥¥00 and 8ta. 17400 the improved channel will cut off
an existing bend in the channel. The concave {lert) benk to be constructed

.at thie bend will be reinforced with logs from nearby log jams, as well es

large tree; which must be downed in the cl.earing operations. (Sece paragraph
3, page b

The slope of the 1,200-foot downstream reach will be 0.4%; this slope
metches the existing average gradient, and is selected to provide sdequate
channcl excavation to supply gravel f£ill vith & minimum of baul. All
gravel for bed and banks will be obtained frcm excavation in +the channel.
Elevations are referenced to a series of temporary bench morks, established
in the field. The channel will be continmed dowmstream from Sta. 0+00,
cutting through a bar at the mouth of Indian Creek, with the invert of the
final spawning channel to be at the grade of the bottom of Harris River &t
its confluence with Indian Creek. Upstream from Sta. 12+00, channel slopes
are to be 1laid out in the field to meet the specified grade at Sta. 12+00
and falr into the existing steeper gradient upstrean.
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